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EXECUTIVE SUMMARY

'This study describes the use and value of the major information
products and services provided by the Defense Technical Information Center |
(OTIC). The products and services considered include technical report i
distribution on an on demand-basis and through the Automatic Document j
Distribution (ADD) program; secondary information dissemination through
online searching of the Technical Reports (TR) data base, Current Awareness "
Bibliographies (CAB), and Technical Abstract Bulletins (TAB); and provision ¥
of management information from three management data banks. The amount and !

kinds of use of each of these products and services is addressed, as is the ?
value associated with use.

Bbout 1.1 million copies of Department of Defense (DoD) technical
reports were distributed by DTIC in 1982. The estimated 157,000 scientists
and engineers engaged in DoD research made about 12.4 million readings of
DoD reports, or about 80 each on the average. VMost readings were for
multiple purposes, with the most common purposes being application of the }

] report findings to a current project and professional development, current
awareness or general interest. On the average, the amount of time spent
reading a DoD technical report is about 100 minutes.

Technical reports read are identified through various channels,
including online searching of the TR data base, use of CAB, and use of TAB,
Nearly half of all DoD reports read are identified through an online
search, with about 600,000 such searches conducted in 1982. About 12
percent and 6 percent of all readings came through use of TAB and CAB,
respectively. There are about 25 report readings for every biweekly copy
of TAB issued, and about 14 readings for every CAB copy distributed.

DTIC's management data bases include the R&D Work Unit Information 3
System (WUIS), the R&D Program Planning Data Base (R&DPP), and the Inde-~
pendent Research and Development Data Base (IR&D). Uses of the three data
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bases in 1982 are estimated at 280,000, with about three-quarters of the
use being of WUIS. There were about 14,000 users of the management data
banks in 1982, with an average of about 20 uses each.

The value of DTIC's information products and services is considered
from two perspectives: that of the user, expressed in terms of willingness
to pay, and that of the funders, expressed in temms of savings resulting
from reading of DoD technical reports. Value is estimated at $367 million
from the users' perspective. From the funders' perspective, value is
estimated at $37.5 billion, 100 times the value expressed in terms of
willingness to pay.

10 consider the value of the DTIC products and services relative to
the value of substitute services, estimates were made of the report read-
ings that would be lost if information expenditures were fixed and other
available bibliographic services were used to identify DoD reports. The
value of readings lost by use of such substitutes is taken as the value of
the DTIC products and services. The total value to the user measured in
this way is $77 million and the value to the funder is $8.3 billion, again
approximately a hundredfold increase.

These findings establish significant levels of value associated
with the provision of DTIC products and services. There are substantial
readings of DoD technical reports, with about 12.4 million such readings
estimated for 1982. The savings value associated with an individual read-
ing — $4,600 on the average — is high. The total value to the Department
of Defense, reflecting only those readings coming through DTIC biblio-
graphic products, is $37.5 billion. This suggests a considerable return on

the investment in DIIC's information products and services.




CHAPTER 1

INTRODUCTION ;

The value of information services and systems to the user communi-
ties they are intended to serve is receiving considerable attention in
today's climate of resource control and economic rationalization. Implicit

in the Federal Government's provision of information products and services
to researchers is the assumption that the use of these products and
services will contribute, directly or indirectly, to the Government's

mission. Questions arise, however, in attempting to pinpoint the linkages
between a complex information system and research activities and in deter-
mining the appropriate types and levels of services to be provided. Other
questions which arise concern how and by whom information services can best
be made available.

Among the agencies facing such gquestions is the Defense
Department’'s Technical Information Center (DTIC). DTIC provides informa-
tion on Department of Defense (DoD) research and development activities to
the Government and to DoD contractors, subcontractors, and grantees. A
range of products and services are provided, including both primary and
secondary information distributed in a number of forms. In providing these
products and services, DTIC is concerned with the sorts of issues mentioned
above and with the underlying question of benefits derived by their users.
Reflecting these concerns, DTIC requested that King Research, Inc. perform
a study to explore the value of their products and services. This report
documents that study.

The purpose of the study was to look at the major DIIC products and
services, to investigate their levels of use by DoD scientists and
engineers, and to estimate the value associated with that use. The metho-
dology used here has been developed by King Research to consider questions
of value of informatien products and services of all types. The approach
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taken is based on the premise that the value of an information product or
service stems from its use, and fram the subsequent application of informa-
tion acquired from the product or serv..e. Value is addressed at three
levels, or fram three perspectives: that of the user, the funder (in this
case the Department of Defense), and of society in general. Economic
models are used to estimate both the total value of information provided
through a particular source and the net value associated with providing the
information through one particular source rather than some other.

This approach to the measurement of value was first applied to the
Department of Energy's Technical Information Center (TIC). The results of
that study are documented in King Research's Value of the Energy Data Base
[1]. Like DIIC, TIC provides both primary and secondary information on
research and development activities toc scientists, engineers and others
associated with their agency's programs. Where appropriate in this report,
results from the TIC study are presented for comparison with those from
DrIc.

To obtain information on the use and value of DTIC's products and
services, existing data on distribution and on users were first analyzed.
From this, the composition of the user commmity was identified, Regis-
tered DTIC users are generally organizations, representing groups of indi-
vidual users. Actual use data came from a telephone survey of these indi-
viduals in the user organizations, with the individuals randomly selected
from among research scientists and engineers in the organization. Survey
topics included general information use, use of DTIC products and services,
characteristics of the last use of a particular DTIC product or service,
and the value associated with that use. More information on survey methods
is provided in Appendix B.

In this study of DTIC's information products and services, we
locked closely at the use of information at various classification levels;
that is, classified, unclassified/limited, and unclassified/unlimited. The
purpose of this was to look at differential patterns of use and of value of
each of these categories of material. Also of special interest in this
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study was the use made of DTIC's management information data banks, There
are three such data banks; the Research and Technology Work Unit Informa-
. tion System (WUIS), the Research and Development Program Planning (R&DFP)L,
and the Independent Research and Development (IR&D). For each of these
data banks we looked again at levels of use and associated levels of value.

1.2 Value and Its Measurement
’ ] £ Inf . 3 Inf ion Product i Servi
Through the years our society has taken information for granted,

just as it has many of our other abundant resources. Now with tremendous
pressures being brought to bear on budgets and other resources, the infor-

mation commnity is faced with increased demands to justify its expendi-
tures and, in some instances, even its existence. Unfortunately there has
been no calculus or economic theory developed to measure the value of
information. This is partially because in the past there has been no
pressing need to do so and partially because of the difficulty in Going so.
The difficulty arises largely because of the inability to define or quan-~
tify information and to separate information from the product or service
used to transmit it. In addition, the economic properties of the
information (e.g., as a public good or private good) change depending on
where in the information transfer process it resides (i.e., in the hands of
an author, publisher, library or user).

Information generated through public funding, such as that produced
through Department of Defense research and development funding, presents an
additional set of issues. On the one hand information is part of what is
produced through Rs«D efforts and the information's value is partially
defined by how much it is subsequently used. On the other hand, R&D
efforts are heavily dependent on existing knowledge to build upon or avoid
the necessity of regenerating existing information. Conducting research

1 RsDPP data bank activity was discontinued in December 1982.




and development is like manufacturing a product in the sense that it is
dependent on a number of materials or ingredients. Information is among
the material or ingredients that contribute to research and development
output. The purpose of the Defense Technical Information Service is to
collect, process and provide access to information generated from DoD
research and development efforts. The purpose of this report is to gain
some notion as to the value of that information and the contribution that
DTIC makes in providing it.

As will be shown in the next section, scientists and engineers
devote an enormous amount of time to acquiring, reading and using informa-
tion. The question becomes one of whether one can place a value on the use
of information. King Research has attempted to look at the value of infor-
mation from several perspectives; those of users (i.e., the DoD funded
scientists and engineers), the DoD funders and society. The time that
scientists and engineers have to conduct their work is a scarce resource
since there is so much demand on it. Presumably, they make rational deci-
sions on how to spend that time in a way that is most beneficial to their
work and their own self-interest. They (or their representatives such as
librarians) also have limited funds available for purchasing information
products or services so that decisions to acquire these should also be made
on a rational basis. From the perspective of scientists and engineers, one
way to measure value is by measuring what they are willing to pay in terms
of the moneys exchanged or time and effort needed to identify, locate,
order, receive and use information. What they pay in these ways is called
effective price in this report.

The value of a body of information such as that found in DoD
reports can be measured by multiplying the average effective price times
the number of times information is read (used). This might be considered a
lower bound of value represented by what users are willing to pay. It is
an underestimate in the sense that some users would presumably be willing
to pay more. Furthermore, this lower bound of value does not include the
value derived from reading information. It is shown in this report that




reading is done largely for the purposes of applying the results for
conducting research, educating oneself, educating others, writing,
management, etc. Each of these purposes should yield some benefits, such
as saving research time and materials. Thus, additional value should be
achieved through improved research results, education, writing, and
management .

Considered from the perspective of scientists and engineers, value
is measured in terms of the user's willingness to pay as described above.
Another perspective is how the reading and use of information affect their
work. Manifestations of the value of reading information are in the labor
time saved; materials, equipment, travel supplies, telephone calls, etc.
saved; improved research and development activities; improved education of
oneself and others; improved decision making; and so on. This might be
thought of as the funder's perspective. A third perspective involves how
the work of scientists or engineers affects the objectives of their
organizations or the goals and mission of society. Examples of such value
might be how the work results in better national defense, improve balance
of trade, improve quality of life, educate future scientists and engineers,
improve the research and technology in other disciplines (through
technology transfer), protection of sensitive information, and so on. The
degree of difficulty in quantifying and measuring value is least with the
scientist's or engineer's perspective, greater with the funder's
perspective, and very difficult with society's perspective.

All of these measures of value presumably increase with greater
frequency of use of the information. Thus, factors that led to increased
use of information enhance the value of the information. Such factors
include lowering the effective price of information which includes reducing
the charge for information products or services as well as reducing the
cost to the user of employing them; providing better information products
or services; increasing awareness of the information and means of getting
it; or eliminating constraints on availability of information (i.e.,
security classification, transborder flow, restrictions through ownership
of intellectual property, etc.).




There are other factors as well which affect the value of

information. For example, primary information is used only if the products
or services employed to transfer it are purchased (or otherwise acquired)
and used. The extent to which journals or technical reports, for example,
are purchased depends on a number of factors, such as price; quality of
information content, graphics, format, etc.; performance, such as speed of
delivery and currency; and awareness of the existence of the journal
articles and technical reports. Awareness can come in many ways, such as
advertising, word of mouth, citations, just browsing, and searching
bibliographic products and services, to name a few. Similarly, use of
secondary information comes only after purchase or acquisition of secondary
products and services, which in turn depends on price, performance,
quality, and awareness.

The relationships above are shown in Figure 1, where statements of
relationships are positive ones for illustrative purposes. For example,
lowering effective price, increasing quality, improving performance or
increasing awareness of a product or service should increase purchases {or
acquisitions). Of course, subscribing to a Jjourmal does not necessarily
mean it will be read. However, considering all subscribers one would
expect an increased number of subscriptions will yield an increased number
of readings and use of primary information. Information is used for many
purposes such as education of oneself and others, research, and management.
Presumably each activity will be improved through greater use and ulti-
mately will help the nation by improving productivity, balance of trade,
use of resources, quality of life, and so on.

Information is found in several kinds of documents, such as journal
articles, technical reports, books, patent documents, numeric data bases,
etc. In this study the focus is on the information found in technical
reports. An estimate is made of the effective price and amount of reading
done by DoD funded scientists and engineers. The effective price was
estimated by computing user expenditures related to searching (i.e.,
through on-line search, use of published bibliographies, browsing, etc.),
acquiring the technical reports (i.e., through personal subscriptions or
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purchases, libraries, colleagues, etc.), and reading. The expenditures
include all the labor time involved, prices paid, and costs of materials
and equipment employed. These cost data were found through secondary
sources (i.e., previous studies performed by KRI and others) and through a
user survey. The extent of reading of journal articles and technical
reports was estimated from surveys where amount of reading is associated
with the varous methods of search and acquisition.

The determination of value of a specific information product or
service was found directly and then by estimating the cost of substitute
products or services. For example, the value of TAB was estimated by
determining what the cost and likelihood are of various substitute methods
of searching for technical reports. Estimates are made for the cost of
searching by means of substitute search methods where the least expensive
substitute is always assumed to be employed by users. A further assumption
is made that the total cost of searching by all users will remain about the
same regardless of whether TAB or substitute search methods are used. Thus,
since the substitute search methods cost more, fewer searches would be
performed and fewer readings would take place. The number of searches that
can be performed under the substitute methods at the total cost is found by
dividing the total search costs by the average cost of searching by the
substitute methods. The number of searches lost and, hence, readings
denied to users by not having TAB is computed.

The number of readings per search is estimated by observation.
Thus, if fewer searches are performed, one can calculate the comparable
nunber of readings lost because a substitute search method was employed.
From this, one can estimate value computed by the change in user's willing-
ness (necessity) to pay higher effective prices. Readers were also asked
to indicate whether a specific reading of an article or technical report
yielded a savings in labor time (of any of the staff), equipment, or sup-
plies. This estimate of savings is, in effect, an indication of improved
productivity yielded by reading. From these estimates, the total amount of
savings lost because substitute search services would be employed is com-
puted. These estimates provide a conservative estimate of the value

8

i . e . - o PR . - . .
——e : it N i ninasiletiios Sl ! o e o e s il o0




derived from savings yielded by readings resulting from TAB searches per-
formed under existing prices. It is a conservative estimate because other
benefits must also accrue. This analysis was performed for all
bibliographic services provided by DTIC and for the collective services.

1.3 Overview of the Report

This report addresses the distribution, use, and value of six of
DTIC's information products and services: on demand technical report
distribution, automatic technical report distribution (ADD), online Tech-
nical Reports (TR) data bank searches, the Technical Abstract Bulletin
(TAB) and TAB indexes, Current Awareness Bibliographies (CAB), and
management information data bank searches. Chapter 2 describes these
products and services and their interrelationships and indicates the level
of distribution of each in 1982, In Chapter 3, on DTIC use, the users
surveyed as a part of the study and their general information use habits
are described. Chapter 3 then covers usage of the specific DTIC products
and services, including amount of use, purpose of use, methods of
identification and access, and usage per copy distributed. The value of

DTIC products and services, from the perspective of users and funders, is

The Appendices to this report provide additional information on the
study. Appendix B describes the methods used in surveying DoD users, and
Appendix C is the survey instruments. Appendix A gives verbatim responses
received from users in response to questions about how their time was saved
using DTIC products and other issues.
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CHAPTER 2

DTIC'S PRODUCTS AND SERVICES

The Defense Technical Information Center (DTIC) is the clearing-
house for the Defense Department's collections of research and development
in virtually all fields of science and technology, involving subject
categories ranging from Aeronautics to Zoology. DIIC, a primary level
field activity of the Defense Logistics Agency, has the mission to exploit
the contents of its collection to answer three basic questions related to
the Research, Development, Test, and Evaluation (RDT&E) program of the
Department of Defense (DoD). These questions are: (1) What research is
being planned? (2) What research is currently being performed? and (3)
What results were realized by completed research?

DTIC obtains its information from Defense and associated contractor
researchers who are required to deposit information (both unclassified and
classified including Secret and Restricted Data) into DTIC data bases for
the subsequent retrieval for eligible users. There are four data bases in
DTIC, of which three are considered management information programs. The
three data bases of greatest importance to the fulfillment of DTIC's mis-
sion are the Research and Development Program Planning (R&DPP) consisting
of planned research; the Research and Technology Work Unit Information
System (WUIS) containing the current research being performed; and the
Technical Report (TR) Program which is a formally documented collection of
completed research, The remaining data base available at DTIC is the
Independent Research and Development (IR&D).

The Technical Report data bank provides bibliographic descriptions
of technical reports prepared under DoD funding. The data bank contains

10
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information on over 1.1 million titles, with about 27,000 titles added in
- fiscal year 1982. As shown in Table 1, the titles added in 1982 included
about 3,000 that were classified, 8,000 that were unclassified/limited, and
16,000 that were unclassified/unlimited, In addition to services from the
Technical Reports data bank, DTIC also provide copies of the actual reports
to its user community.

Research and development activities within the United States
Government and their associated contractors, subcontractors, and grantees,
with current government contracts, are eligible to receive most of the
information from DoD data bases located at DTIC. In addition, research and
development organizations without current contracts may become eligible for
service by a military service authorization under the Defense potential
contractors programs. There are collections, however, which contain
proprietary data or information compiled for the specific purpose of DoD
management decisions which are made available to Defense components only.

The information collected by DTIC is provided in a variety of
forms. Technical reports are distributed both on an on-demand basis, in
paper form and microfiche, and automatically through the Automatic Document
Distribution (ADD) program. ADD provides microfiche copies of newly acces-
sioned reports selected according to a user's subject interest. As indi-
cated in Table 2, DTIC distributed over a million copies of technical
reports in fiscal year 1982, 376,000 in response to on-demand requests and
722,000 thrcugh the ADD program. Both types of report distribution may be
to libraries within the DoD organizations or directly to individuals.

DoD technical reports are identified by users through a number of
different channels, several of these being DTIC products and services. The
most frequently used method of identification involves searching of the
online Technical Report data bank through the Defense RDT&E online system.
Searches may either be performed by DTIC or on remote terminals linked to
DIIC's central computer. The number of remote sites accessing DTIC is

ettt -




TABLE 1
Technical Report Data Bank Input by Level of Classification: 1982 f{‘
Reports Input
Level of Classification Number Percent i
— q
Classified 3,169 12 4
Unclassified/limited 8,048 29 ‘
Unclassified/unlimited 16,089 59 \
g
Total 27,306 100 r

k 4
, Source: Defense Technical Information Center. Summary Management Data Report. ’
I
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TABLE 2

Armmual Distribution of DTIC Products and Services: 1982

FY 1982
DTIC Product or Service Distribution

On Demand Technical Report Distribution 1

Microfiche 109,0001
Paper Covoy 267,000
Total 376,000

Automatic Document Distribution (ADD) 1
Microfiche 722,000

Online Technical Reports Data Bank Interrogations 2

DTIC 2].4,000:L
Remote Terminals 409,000

Total 623,0002 {

Tectnical Abstract Bulletin and TAB Indexes 60,0003
Current Awareness Bibliographies (CAB) 50,0001

Management Information Data Bank [nterrogations 2

DTIC 18,0001
Remote Terminals 51,000
Total 69,0002

Sources: 1 Defense Technical Information Center Summary Management Data Report.

2 Estimated by King Research, Inc. based on data from DIIC's Summary
Management Data Report.

Defense Teclmical Information Center estimate.
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expanding rapidly; in September 1981 there were 422 terminals in the net-
work and in September 1982 there were 541 terminals. As indicated in Table
2, there were over 600,000 interrogations of the Technical Reports data
bank in 1982, with over 400,000 of these from remote terminals.

The Technical Report data bank is also used to generate subscrip-
tion bibliographic products, including th Technical Abstract Bulletin
(TAB), the Technical Abstract Bulletin Indexes (TAB-I), and the Current
Awareness Bibliography (CAB) program. TAB is a biweekly listing of all new
classified and limited scientific and technical reports received by DTIC
within the processing cycle. It is available as a bound paper document, in

microfiche, or on magnetic tape. As noted, TAB covers only classified and
limited reports; unclassified/unlimited reports are announced through the
National Technical Information Services (NTIS) publication, Government
Reports Announcements and Indexes (GRA&I).

Issued simultaneously with TAB are the TAB Indexes, which contains
seven indexes to the documents covered by TAB and also to unclassified/
unlimited DoD documents announced by the National Technical Information

Service (NTIS). TAB Indexes are provided in paper form. The 1982 distri-
bution of TAB and TAB Indexes was about 60,000.

The CAB program provides a customized, automated bibliography
:' service based on the recurring subject needs of DTIC users. Every two
weeks, the user's subject interest profile is matched against information
contained in newly accessioned documents and a listing of citations is
provided in paper form. 1In 1982, 50,000 current awareness bibliographies
were distributed. '

DTIC's management information data banks include, the Work Unit
Information System (WUIS), the R&D Program Planning (R&DPP) data bank, and
the Independent Research and Development (IR&D) data base. WUIS is a
collection of technically oriented summaries describing research and tech- .
nology project currently in progress at the work unit level, including
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information on what, where, when, by whom, at what costs and under what
sponsorship research is being performed. R&DPP is a repository of program
planning documentation at the project and task level. The IR&D data bank
was designed to enhance communication between DoD scientists and engineers
and their counterparts in industrial organizations. It describes technical
programs being performed by DoD contractors as part of their independent
research and development programs.

To make information in the management information data banks avail-
able to users, DTIC provides several categories of products and services.
The data banks are available online through the RDT&E online system, which
again may be searched directly from the user site or from DTIC. Approx-
imately 70,000 interrogations of the three management information data
banks were made in 1982, including 51,000 from remote terminals and 18,000
by DTIC. Searches by DTIC are provided on an on-demand basis and in the
form of recurring reports compiled periodically according to a user profile
and in a user-defined format.

The products and services described above are the major DTIC pro-
ducts, and were specifically addressed in our study. In support of its
mission, DTIC also provides other products and services — among them the
DTIC Digest, the Bibliography of Bibliographies, the DTIC Retrieval and
Indexing Terminology (DRIT), referral services, a central registry, train-
ing programs for online system users, tours and briefings, field represen-
tation, and review of DTIC documents -- not directly covered in this
report.
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CHAPTER 3

ESTIMATED USE OF DTIC INFORMATION, PRODUCTS AND SERVICES

3.1 DIIC Osers

DIIC's services are provided primarily to research and development
activities within the United States Government and their associated con-
tractors, subcontractors, and grantees. Such groups with current govern-
ment contracts are eligible to receive most of the information from DoD
data bases located at DTIC, and research and development organizations
without current contracts may become eligible for service by a military
service authorization under the Defense potential contractors program.
Eligibility for services is determined by a registration process. With
registration, organizations are provided information on the services
offered and how to request them. Registration for DTIC services also
assists the user in obtaining the services offered by Defense-sponsored
Information Analysis Centers and major technical libraries,

DTIC also provides some limited services to the general public and
to foreign requestors. Unclassified and unlimited DoD documents are
announced and made generally available through a contractual arrangement
with NT'IS. For foreign requestors, DTIC provides assistance through
correspondence and telephone contacts with the cognizant foreign embassies.

In this study, the use of DTIC services by the primary user group
— DoD scientists and engineers, including those in the Federal government
and those in contractor organizations — was studied. An early effort was
addressed to identifying the number of organizations and individuals in
this group.

About three thousand organizations are currently registered with
DTIC, including some which do not make use of the services provided. At
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the end of fiscal year 1982, there were 190 subscribers to ADD, 335 sub-
scribers to CAB, and 541 terminals in user organizations able to access the

RDOTSE online system. The largest group of active users was the 2,041
organizations provided technical reports on demand. This group includes
both heavy and occasional users of DIIC products and services; about one
third of the group ordered fewer than ten reports, a third ordered between
ten and fifty, and the final third ordered more the fifty.

The number of individuals within user organizations was estimated
at 157,000. This is based on dividing the estimated $15.2 billion expended
on DoD research activities in 1982 by an average $99,000 per researcher,
Using this number, the average number of individuals per user organization
can be estimated at 78. This is an average; the organizations vary widely
in size. 1In general, it was found that user organizations with large
numbers of on demand requests also had large numbers of individual users.
These organizations were surveyed more heavily in this study so that each
individual user would have an approxiamtely equal chance of being included
in the sample.

Of the DTIC users surveyed, 52 percent were in Government organiza-
tions and 48 percent in contractor organizations. Table 3 gives the pri-
mary work role of those surveyed. As indicated, the largest group was
researchers, with one-quarter engaged primarily in management. Small
proportions were primarily teachers or had some other work role (such as
information specialist).

3.2 Use of Journal Articles, Technical Reports and Other Materials

It is estimated that there are at least 157,000 scientists and
engineers in 1982 engaged in research and development funded by the Depart-
ment of Defense. This accounts for about one-fourth of the total nunber of
680,000 scientists and engineers engaged in R&D in the United States.
Previous studies have shown that scientists and engineers (particularly
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TABLE 3 1
1

Primary Work Role of Goverrment and DOD Contractor
Scientists and Engineers Surveyed: 1982

Percent of ,

Primary DOD Scientists b

Work Role and Engineers P

4

Research 59 '1

Management 24 i'l

Other _10 i
Total 100

Source: Defense Technical Information Center and King Research, Inc. Survey of L
DTIC Use, 1982. !
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those engaged in R&D) spend an enormous amount of time reading. Examples

of results from such studies are given in Table 4.

It is clear that scientists and engineers spend about 15 to 20
percent of their time reading the literature; about 5 percent of their time
is devoted to reading journal articles. Studies by King Research show that
a significant proportion of time is spent reading technical reports (9
percent in energy, 12 percent in biomedicine and 12 percent by DoD scien-
tists and engineers). This report is largely concerned with technical
reports prepared and read by Department of Defense scientists and
engineers.

One of the objectives of this study was to determine whether scien-
tists and engineers funded by the Department of Defense depend as ex-
tensively on the literature as do other researchers. In particular, the
extent to which they use the information products and services provided by
the Defense Technical Information Service (DTIC) was addressed.

A survey of scientists and engineers funded by the Department of
Defense showed that these persons read a great deal and that they devote a
substantial amount of time to this reading. These results are substanti-
ated by other results observed in the past. The estimated average annual
number of readings by scientists and engineers is given in Table 5.

The amount of reading by scientists and engineers funded by the
Department of Defense appears to be about the same, as or perhaps slightly
greater than, other scientists and engineers. In total, there are about
12.4 million readings of technical reports prepared under DoD fundirg. Of
these readings, about 9.3 million were from paper copies and 3.1 million
from microfiche copies.

Very few of the readings of technical reports are what one might
consider to be light reading or "just to get the idea."” In fact, respon-

dents reported that 47 percent of their last readings were done with great
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TABLE 4

Time Spent by Scientists and Engineers Reading Journals and

Other Materials by Field of Science:

Field of Science

Physical Sciences

Engineers

Life Sciences (cancer)
Psychology

Energy

Biomedical

Department of Defense
Sources: King Research, Inc.:

Use of Recorded Scientific Information (Cleveland, Chio:

Hours per Month
Reading Journals

9.0
25.1
11.7

4.8-11.7

5.0
19.1

2.2-3.5

8.1
24,1

4.8
13.92

9.8
7.6
10.5

1960-1982

Hours per Month
Reading All Literature

36.8
24.3

45.1

8.6-13.8

27.7
23.6

27.3

29.8

Scientific Journals in the U.S., Biomedical Com-
mmication Expenditures, and Value of the Energy Data Base; Institute
of Techmology, An Operations Research Study of the Dissemination and

Case Insti-

tute of Techmology, 1960); B. Weil, 'Benefits from Researcher Use of

the Published Literature at the Exxon Research Center,'' Paper presented
at the National Information Conference and Exposition, Washington, D.C.,
April 20, 1977; T.D. Allen, Managing the Flow of Scientific and Techno-

logical Information (Cambridge, Massachusetts:

Massachusetts Institute

of Techmology, 1966); D.W. King, D.D. McDonald, and C.H. Olsen, A Survey
of Readers, Subscribers and Authors of the Journal of the National Can-
cer Institute (Rockville, Maryland: King Research, 1978); American Psy-

chological Association, Reports of:
ation's Project on Scientific Information
Americal Psychological Association, 1963); D.W. King,

(Washington, D.C.:

The American Psychological Associ-
e in Psychology

, Vol. 1

and N.K. Roderer, Systems Analysis of Scientific and Teclmical Commmica-
tion in the United States: The Electronic Alternative to Conmmication
Through Paper-Based Journals (Rockville, Maryland: King Research, 1978);
A.M. Hall, P. Clague, and T.M. Aitchison, The Effect of the Use of an
ADI Service in the Information-Gathering Habits of Scientists and Tech-
mologists (London: Institute of Electrical Engineers, 1972), p. 000.

a Computed as one-half of total literature.
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TABLE 5

Average Armmual Number of Read:ingsl per Scientist or Engineer of Journal
Articles, Technical Reports and Other Materials By Department of
Defense, Department of Energy and All U.S. Scientists and Engineers: 1982

Scientists Scientists
and Engineers and Engineers
Funded by Funded by
Department of Department of All Scientists
Defense Energy and Engineers
(1982) (1982)2 (19773
Journal Articles 152 118 105
Technical Reports 116 110 -
Paper Copy (DOD) 59
Microfiche (DOD) 20
Non-DOD 37
Other Materials 23 -- --

lRespondents were told that reading meant going beyond the table of con-

tents, title and abstracts to the body of the article or technical re-
port.

2'Ihe Value of the Energy Database. Donald W. King, Jose-Marie Griffiths, Nancy

K. Fodererand Robere RV Wicderkehr. Submitted to the Department of Energy
Technical Information Center. Rockville, Marvland: King Research, Inc., March
31982 (NTIS No. DE82-014250) .

Scientific Journals in the United States: i i
Donald W. King, Dennis D. McDonald, and Nancy K. Roderer. Stroudsburg, PA:
Hutchinson Ross Publishing Company, 1981.
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care and 43 percent of the last readings were done in enough depth to pay
attention to the main points in the text. The scientists and engineers
indicated that they spent an average of about 1.7 hours per reading of the
technical reports or 132 hours on the average reading DaoD technical reports
over a year's duration. The average time spent reading a microfiche copy
was about one hour and the average time spent reading paper copies was
Ccloser to two hours. The average time (per reading) spent reading other
materials included: non-DoD technical reports, 1.7 hours; journal
articles, 50 minutes; other materials, 1.6 hours. The average time spent
reading by Energy scientists and engineers was 1.5 hours for technical
reports and one hour for journal articles (which was about the average
amount of time per reading observed for all scientists and enginers).
Thus, results of the DoD survey seem to be consistent with data observed
elsewhere.

The scientists and engineers were asked to indicate their primary
work role within their organization. Most of them were engaged in research
(59 percent) with the remainder involved in management (24 percent), teach-
ing (7 percent) or same other role (10 percent). As might be expected, the
amount of reading of DaoD technical reports varies substantially by these
work roles. Those engaged primarily in teaching read the most. They
averaged 102 readings per year (most of which are from paper copies) com-
pared to slightly over 70 readings per year by those involved in research
and management .

In Table 6, the estimated readings per DoD-funded scientist or
engineer are multiplied by the number of scientists and engineers (157,000)
to obtain the total amount of reading by the group. As shown, there are
over 45 million readings by the group, with 52 percent of these being of
journal articles, 40 percent technical reports, and 8 percent other materi-
als, Over one-guarter of all readings are of DoD sponsored technical
reports.

22
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and Other Materials by DOD-Funded Scientists and Engineers:

Source:

TABLE 6

Total Readings of Journal Articles, Teclmical Reports,

Type of Material

Journal Articles

Technical Reports

DOD (paper copy)
DOD (microfiche)
Non-DOD

Other Materials

of DTIC Use, 1982.

Total Readings

(millions)
23.9
18.2

9.3

3.1

5.8
3.6

1982

Defense Technical Information Cent¢r and King Research, Inc. Survey




Another indicator of information use is the time spent reading.
Table 7 gives the amount of time spent per item and per user and the total
time spent annually by all users. As would be expected, the average time
spent reading a technical report (1.7 hours, or about 100 minutes) is
larger than the 50 minutes spent reading a journal article. Distinguishing

between paper and microfiche copies of technical reports, more time on the
average is spent reading a paper copy report. The total time spent by an
individual user annually is 558 hours, about 17 percent of all work time.
Of this total, about 35 percent is spent on journal articles, 55 percent on
technical reports, and 10 percent on other materials. About 37 percent of
the DoD users time spent on reading is associated with DoD technical

reports.

Table 7 also gives the total time spent reading by DoD contractors.
For all types of materials, this is 56 million hours or about 27,000 person

years annually.

It seems clear that scientists and engineers funded by the Depart-
ment of Defense depend a great deal on technical reports and other publica-
tions for their research as well as for their management activities and

their continued education. 1In the next section we describe how these
persons identify and gain access to technical reports and the extent of the
role played by the Defense Technical Information Center in these informa-
tion transfer functions., Then, in the following section, we indicate the
value of information found in DoD technical reports and the value added by
DTIC information products and services.

3.3 Use of DTIC Products and Services
The DTIC products and services covered specifically in the survey
of users included technical reports, online searches, TAB, CAB, and the

management data banks. Online searches, TAB and CAB are each used to
identify DoD technical reports which then provide the user with primary
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TABLE 7

Time Svent by DOD-Funded Scientists and Engineers Peading Journal

Articles, Technical Reports, and Other Materials:

Type of Material

Journal Articles

Technical Reports

DOD (paper copy)
DOD (microfiche)
Non-DOD

Other Materials

Total

Source: Defense Technical Information Center and King Research, Inc. Survey
of DTIC Use, 1982,

1082

Reading Time (Hours)

Annual
Total

Per Item Per User (millions)
.8 127 20.0
1.9 111 17.4
1.1 21 3.3
1.7 62 9.7
L6 3 5.8
1.2 358 56.2
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information on completed research. The management data banks also provide
primary information covering planned and ongoing research. The use made of
each of these product categories is covered in turn below.

As indicated earlier, DoD users read a total of 12.4 million DoD
technical reports annually, or an average of 79 per individual. These
readings are looked at for users in different organizations and work roles
in Tables 8 and 9. From Table 8, the average number of readings by
Government users is 63, while readings by contractors average 96. The
level of reading also varies by work role with those users identifying
teaching as their primary work role, reading about 50 more reports, on the
average, than researchers or managers. The average number of reports read
by researchers and managers was about the same.

In order to read a technical report, a user must first find out
about, that is, identify it, and then obtain a physical copy. In some
cases these two activities of identification and access occur simultane-
ously, as for example when a report is received through some sort of stan-
dard distribution and identified by the user as being of interest. For the
most part, however, identification and access occur separately. Tables 10
and 11 give breakdowns of the total DoD report readings by identification
and access channels.

In Table 10, the identification methods shown include online
bibliographic searches, printed indexes, CAB, citations in reports or
journals, colleague referrals, reports routed to users, and other. The
most frequently used of these is the online bibliographic search, which
accounts for nearly half of all readings. For the most part these are
searches of the Technical Report data bank using the RDT&E system, with
searches performed either by the user's organization or by DTIC.

Users may also identify technical reports through TAB and CAB, two
other DIIC products. In combination with online searches, use of these

26
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TABLE 8

Anmual Number of Readings of DoD Technical Reports by
Goverrment and DOD Contractor Scientists and Engineers: 1982

Armual Technical

Report Readings
Total
User Category Average (millions)
Goverrment 63 5.2
DOD Contractor 96 7.2
Total 79 12.4

TABLE 9

Armual Number of Readings of DOD Technical Reports by
DOD-Tunded Scientists and Engineers in Four Work Roles: 1982

Armual Technical Report Readings

User Work Role Total
Average (millions)
Research 68 6.3
Management 72 2.7
Teaching 105 1.2
Other 142 2.2
Total 79 12.4

Source: Defense Technical Information Center and King Research, Inc. Survey
of DTIC Use, 1982,
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TABLE 10

Anmmual Nunber of Readings of DOD Technical Reports by Goverrment and
DOD Contractor Scientists and Engineers by Identification Method: 1982

Armual Technical

Report Readings

Number Percent of b

Identification Method (millions) Total 1

Bibliographic Search I*

Done by Organization 5.1 41 P

Done by DTIC .9 7 ']

Printed Index

TAB 1.5 12
Other 1.0 8
CAB (Qurrent Awareness Bibliography) .7 6
Citation in a Report or Journal 1.1 9
Colleague Referral 1.0 8
Routed to User .5 4
Other .6 )
Total 12.4 100

Source: Defense Technical Information Center and King Research, Inc. Survey
of DTIC Use, 1982,
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Distribution Method

TABLE 11

Armmual Number of Readings of DOD Technical Reports by Government and
DD Contractor Scientists and Engineers, by Distribution Method: 1982

Anmual Technical

Standard Distribution to Individual

Standard Distribution to Library

Ordered by Individual

Ordered by Library

Other

Total

DTIC Use, 1982,

Report Readings
Nurber Percent of
(millions) Total

5 4
2 2
.6 5
10.2 82
_.9 _1
12.4 100

Source: Defense Technical Information Center and King Research, Inc. Survey of
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identification channels yield a total of 66 percent of all readings
identified through DTIC products or services. Identification through other
printed indexes, which accounts for 8 percent of all readings, involves the
use of NASA's STAR, NTIS's GRA&I, and other publications. In total, about
three—quarters of report identifications involve a bibliographic product or
service, with the remaining quarter made up of identification via citation
(9 percent) colleague referral (8 percent), routing (4 percent) and other
means (5 percent).

Table 11 breaks down the total report readings by distribution
channel. There are many ways (or channels) through which copies of the
technical reports are distributed including:

(1) Directly to individuals through standard distribution.

(2) To individuals through libraries that obtained copies
through standard distribution.

(3) Directly to individuals through their ordering it fram
DTIC.

(4) To individuals through libraries that obtained copies by
ordering them for the individual or someone previously.

(5) Through other means such as a colleague, the National
Technical Information Service, etc.

By far the greatest proportion of readings, over 80 percent, is of
reports ordered by libraries. In total, 87 percent of readings are of
reports ordered on demand, 6 percent are of reports received through stan-
dard distribution, and 7 percent are accessed through other means.

Table 12 compares the number of readings from standard and on
demand distribution with the number of copies of reports distributed via
these means. Data on both distribution and readings apply to 1982.
Strictly speaking, they cannot be combined to yield the average readings
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TABLE 12

Estimated Readings per DOD Technical Report Copy Distributed
by Distribution Method: 1982

Distribution Method

Standard Distribution

On Demand Distribution

All Methods

Number of
Copies Number of Average
Distributed Readings Readings
(thousands) (millions) Per Copy
722 7 1
376 - 10.7 28
1,098 . ° 12.4 11

Source: Defense Technical Information Center and King Research, Inc. Survey

of DTIC Use, 1982,
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per copy because not all readings of reports distributed in 1982 will occur
in 1982 and not all readings occurring in 1982 will be of 1982 reports.
Since the levels of distribution and reading are fairly constant over the
years however, we can combine the data to approximate readings per copy.
The result shows about one reading per copy for standard distribution (all
microfiche) and 28 readings per copy for on demand distribution (30 percent
microfiche and 70 percent paper copy). In total, there are about 1l read-
ings of DoD technical reports per copy distributed. This can be compared
with an estimated 1.1 readings per technical report copy distributed by the
Department of Energy and .1 readings per article copy distributed for
scientific and technical journal articles generally.

Report readings can also be categorized according to the level of
classification of the report, that is, classified, unclassified/limited, or
unclassified/unlimited. This is done in Table 13. Almost 60 percent of
report readings are of unclassified and unlimited materials, with about 20
percent each for classified and limited reports respectively. The 20
percent of readings being of classified reports can be compared to a sim-
ilar percent for on demand distribution of classified reports (most read-
ings come through on demand distribution), suggesting that the number of
readins per copy distributed is similar for classified and unclassified
reports.

Why do DoD scientists and engineers read technical reports? Gen-
eral categories of purposes are to support education, research, and manage-
ment. In the survey of DoD scientists and engineers, users were given the
opportunity to indicate one or more purposes for their last reading of a
DoD report. On the average, users mentioned about four purposes. As shown
in Table 14, the most frequently acknowledged purpose- were application of
a report findings to a current project (75 percent) and professional
development, curient awareness or general interest (74 percent). About
half mentioned application of the report's methodology to a current
project, use for citation, and use in preparing some publication. Comparing
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TABRLE 13

Anmmual Number of Readings of Classified, Unclassified/Limited and
Unclassified/Unlimited Technical Reports by DOD-Funded
Scientists and Engineers: 1982

Ammual Technical
Report Readings

Level of Report Nunber Percent of

Classification (millions) Total
Classified 2.6 21
Unclassified/Limited 2.6 21
Unclassified/Unlimited 7.2 28
Total 12.4 100

Source: Defense Technical Information Center and King Research, Inc. Survey
of DTIC Use, 1982,
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H TABLE 14

Proportion of Scientists and Engineers Funded by the Department of Defense and
Department of Energy Who Indicated Various Purposes of
Reading DOD Last Read Techmical Reports: 1982

Proportion of Yes Responses

(%)
Department Department
of of
Purposes of Reading Last Read Technical Reports Defense Energy
Educational
Self -- For professional development, cur-
rent awareness or general interest 74 75
Others -- In preparation of a lecture or
presentation 39 40
Research
In preparation of a research proposal 27 38
To apply its findings to a current project 75 77
To apply its methodology to a current project 53 50
In preparation of an article, book, review or
report 49 50
As a citation in an article, book, review or
report 50 48
Management
For the plamming, budgeting and management
of research 33 40
Other 6 --

Source: Defense Technical Information Center and King Research, Inc. Survey of
DTIC Use, 1982.




the purposes of use of DaD reports with those of DOE reports, also shown in
Table 14, suggests very similar patterns of use for the two groups.

Table 15 further describes DoD report readings by indicating the
depth to which each report was read. As suggested by the average reading
time of 100 minutes, most reports were read either with great care (47
percent) or with attention to the main points (43 percent). Ten percent of
readings were made just to get the idea of the report.

To look at DoD scientists' and engineers' utilization of DTIC
bibliographic products and services in more depth, separate survey sections
addressed online bibliographic searching, use of TAB, and use of CAB,

As indicated earlier, online searches may be performed by DTIC or
by the user organizations, increasingly in recent years by the latter. In
1982, as shown in Table 16, about two~thirds of the interrogations made of
the Technical Report data bank were made by user organizations. In total,
over 600,000 interrogations were made. DTIC estimates that there are, on
the average, about three interrogations per search.

When a search is performed, multiple citations to reports of poten-
tial relevance are obtained. The average search of the TR data bank,
according to users, yields about 170 citations. This is narrowed down by
the user to a number of titles deemed relevant. For the average DoD user,
the number of relevant titles per search is estimated at 39, or about
one—quarter of the titles output from the online search.

Not all reports identified as relevant are actually obtained by
users, and not all reports obtained are read. For the average search, with
39 reports identified, 15 reports are accessed and 10 read (see Table 17).
It is the case with DoD users, as with scientific and technical users
generally, that the number of readings resulting from an online search is
greater than that resulting from a printed index search.

[y
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TABLE 15

Mumber of Readings of DOD Technical Reports by Reading Depth: 1982

Number of
Readings Percent of

Reading Depth (millions) _Readings N
; ¥
With Great Care 5.8 47 lj
b
E
With Attention to Main Points 5.3 43 \{
Just to Get Idea 1.3 _10 i

Total 12.4 100

Source: Defense Techmical Information Center and King Research, Inc. Survey of
DTIC Use, 1982.
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TABLE 16

NMuber of Online Interrogations of the Technical Reports Data Bank By DTIC
and by Other Organizations: 1982

Interrogations of the ,

Searching Organization Technical Report Data Bank i
DTIC 214,000 11
1
Remote Site 409,000 ;“‘
Total 623,000 1

Source: King Research, Inc. Estimate based on DTIC's Summary Management Data

Report !
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TABLE 17

Mumber of DOD Technical Reports Identified, Accessed and
Read as a Result of am Online Search: 1982

Percent
Number of Reports
per_Search Identified
Reports Identified 38.7 -
Reports Accessed 14.7 38
Reports Read 11.8 30

Source: Defense Technical Information Center and King Research, Inc. Survey
of DTIC Use, 1982, !
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Online searches may be performed directly by the user or by an
intermediary such as a librarian. In the case of searches of the TR data
base, 95 percent of all searches were performed by someone other than the
end user. Thus, when users were asked about the amount of time spent
searching, the bulk of the time reported was associated with making the

search request and with reviewing search output. As shown in Table 18, a
total of 2.4 million hours were spent on online searching. This is about
15 hours per user or almost four hours per search. Considering only the
items read as a result of the search, about 25 minutes were spent by the
user for each item that wa: ultimately read.

Another means of identifying DoD reports is through a TAB search.
In 1982, there were an estimated 1.5 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>